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Abstract 
In highly s p a t i a l l y - c o r r e l a t e d c h a n n e l s the d i v e r s i t y g a i n o b t a i n e d by d i v e r s i t y c o d i n g schemes (such as Space-
f r e q u e n c y (SF) c o d i n g or Space-Time (ST) c o d i n g ) is c o n s i d e r a b l y low. C o m b i n i n g beamforming w i t h SF'ST 
c o d i n g helps t o i m p r o v e die system performance in s p a t i a l l y c o r r e l a t e d c h a n n e l s . In t h i s p a p e r , we propose 
t w o beamforming techniques for SF c o d e d MIMO-OFDM systems in a f r e q u e n c y - s e l e c t i v e Rician-fading 
c h a n n e l t o m i n i m i z e the p a i r - w i s e e r r o r p r o b a b i l i t y (PEP). The p r o p o s e d b e a m f o r m i n g techniques are based 
on the c h a n n e l mean a n d s p a t i a l c o r r e l a t i o n s t a t i s t i c s . In T e c h n i q u e I . a l l the eigenmodes of the channel 
s p a t i a l c o r r e l a t i o n a n d mean m a t r i c e s t a k e n i n t o c o n s i d e r a t i o n , whereas in T e c h n i q u e 2. only the strongest 
eigenmodes of the c h a n n e l s p a t i a l c o r r e l a t i o n a n d mean m a t r i c e s is c o n s i d e r e d . S i m u l a t i o n results 
d e m o n s t r a t e that T e c h n i q u e 2 offers a s u b s t a n t i a l p e r f o r m a n c e i m p r o v e m e n t o v e r SF c o d i n g without 
beamforming i n h i g h l y spatial/} - c o r r e l a t e d c h a n n e l s . F u r t h e r m o r e , c o n s i d e r a b l e performance improvements 
c a n be o b t a i n e d u s i n g T e c h n i q u e I o v e r SI c o d i n g only in l o w c o r r e l a t e d c h a n n e l s w i t h a h i g h Ricean K 
f a c t o r 
